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(54) [%^CO«^] #7jcm«^^m 



(57) [Bttl 

[BIS] Sflfi-Cfty. -»-f^M»tt* ftlcM;^ 

^iS-^Btefrfc^T. &§/£5tL i i+x Mn2-x 04 (x 

>o) ■ca**t4xe*;u«3aa>u^^A'7>#>*l* 
«*jE«iB»»iT?e»*-e-r©fiELfcjEffit. yfW 



< 



[4*ft»#<&BB] 

[If 1 ] SiiSsfc L i i+x M n 2-x 04 ( x > O ) t? 

8* *i4X e*iHa© 'J f «5 >«f>a«riMb»t 
IEa;SttJl£U K'J^^A-7>*>tt^Kfctt*jEa 

mm& - -e & o t. 

1irKjE«£«rftfi«±:a>MJt (firES«a>tefa§a/ 

BtriBiEacDiafQ^m) fio. 8ja-ti. o*attt*«fe 10 
[flr*fl 2 ] tfriB'j j-^Ikiisis >««Biba *«-r 

Mi£:i£OmJf5 x 0>«l*. 0. IJiUtO. 1 5&LT1rfc& 

urea 3] ttreft&ttttftii** **ttjB#*-£ftrt 
r*. tt«*/W>#fci&E**tt»fca>£tt* 1 oow 20 

t %<t Lfc4$0> 1 w t %lsi_t8 w t %JaTT?fc^iS* 

S3 lcEK<DSMc«#»:i*«*. 

[BH<DBMttRn] 
[0001] 

[*«a>ar y^Aaaa ■ 

[0002] 

a. ««B&«a<D#i*-c-i*. y*->A-*a»*tjfc< 
-b>. an*0>4mrtBftea*r=tt'r*Ka*<K* 

[0003] y^^A-.sfea^jEasftnic 
1*. 4 v «©r »ta sia-e 1 4 1 o t l t , ame 

Wa«S*a36(DL i Co02A<SfflS*L£lCSoTl* 

&o L i C0O2II */Srt<«ST**oflfcy»l>t,Jt« 40 

[0004] £ 3/*yuh<D*ffl*A<*fci*fc 

ft. L i Co02SjEaS»Kl^ffifflLfc— *«5fit? 
I*. §»*E«»$lz*^/£«*a>*a<b. *SHt(c« 

jsli::<<. */ = ffi»wiztiaATKffifttiO)(zttbar 

*^fey*o£«tt-?>#>£*a5cX& LT*fc\ 'J 

7^A7>#>a*aibaftjEasaaicaa-r«K^ 50 
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[00 05] y^^AT>#>a^B<b»-e«tsSL 

jess^r*: lt* 4 vMyf)Az*ta«tjtt 

[0 0 0 6] Abf*;Mgj£l_ i M n 2 O4 SiEa^felMi: 

<h It, *$gfl¥7-2 8 2 7 9 8#»«*l:i3F-r«fc5 
IZ. L i M n204CDXe^;U$S^0^7>^>l^^-9--< h 

(D-ffl^y^^Affl^-eMft-r^to^asaF^rL^ 
iM*jM»tta>-*B**#*cfcr*BB-c. jg 

[0 0 0 7] 

[»Wtf»»L*5tt4Rl] «J^^7A-7>^>^^ 

B<b«BSjEas«aK t ufc y f>Aza«a©»-f^;u 
&<b<z>-ai*. «ys4ti**tttt(z < fcy. y^A*< 

A?>#>ttftB1btt^tta*&*<maLTl*< 

[000 s] 2MS0i#i*. «*a)sasfc^afi«aic 
Ltt't, «B-*tt**i"C3feik«iz»#-r*y^">A 

iSTOt4Ci:t\ y^^A^>**>a&Bft«B(Dtt 
aafi<BM«£l»Jl:L* a^WlcSfflMfcy^A"* 

>B**-f KD-ffl*y^^AlHT-e«aLT*gfl«5fi 
*fiffi<b*1*4£l*d±Ea»i::aD*.* »56*«jSLfc 

a*iz3tttaiz*4-r*y^»>A**jH-r4zt^ ie 

asttH t <c * x tf * ;M*a 'JfOA7>^]>i^k 

* ;n»tto>a»ac**aaa-a«a*a«-r * - £ * 

Rfl£ lTU4p 
[O 0 0 9] 

«jfil*. L i i+x M n 2-x O4 (x >0) Tr^ft 

4xe*;mso 'jf>A7 >*r>a#a<b«i*jEaa 
Mtu tty^«5A-e>#>tt*Bftft*jEatt»« 
-ce»a?-e-r^fitLfcjEat. yf^twi • sajRi 

i-e«f*«MLfeMt*ijLtft4**t»» 

z*t**cftoT, wEiEatmEft a tcDsajt cm 
!HmacotafQ^s/itriBiE4icDta^#M) 1*0. 8^± 

1. OZtT&tte&XolZm&ZtltcZti&lgLt + Z. 



[ooi o] -;jfcmftco#aii. jEm^mm 
ar=BKr«^ a*ia®^<D&Jsu^Aa> 

^r> K^-r ha>«fffl*l»Jh-r^<. fi*lf§#0#a£lE*I 
&*0§filc]±ISLT*#<i£££;K£o C<B*^ jES 

aMK&ft«y?4A7>#>aftHibai=?j6#&-r 

^Aa>M£l*:fc#< ('J^A«ffl*A<»<) . -* 10 

«*a>*oa8Mi***<ft£ti0>a>* y^A-?>2f> 

A»£ftfcftl\, 

[ooi 1] *agK<D#*««*-*«*r*. flaafn 

#ft £ iE^ffiftgg.*: y /J\ S < ft* * 3 L fc=* 

-f^;u»tt*fi»ftta>t-r*^^*<-e#**iO>-efe 

[OOI 2] * ±J4LfcJ:5l::* iESSUBltt L 

T\ T>*>HC*-»-f h<0-Sfl$'J^AIgHPT?BlfeL 
*:lfc&J5£5£L i i+x Mn2-x CM (x>0) T*a£*l&Xfcf 

*^a&0>y?*A7>#>a«Rib*«ai*«fcfe« 
ca>y^^Av>^>K<b«ia>efl«3ta)SStti:ffl« 

ft-;*m;fc£ft£o 30 
[ooi 3] ::t\ lEaaweatr** attoxifca 

assail jEasttxoaa. iE«m<4a*cDiEfii;s 

ttEIfc^jl y**A*m*fcaafls*-fe;u*art*i*. 

2 0°C<7)^gT\ ±PSi|ff4. 3V~Tf&HEE3. 5V 
OMTf. aSEffiftO. 2mA/cm2(DSi3ST-Sftt 

it, jEa*tt«fcfcyo>iafaaa^-r*p 

[0014] *fc. nmm^mtit. jEmtk^mmt 

aaattaftfeya>an«aa. zana* sa^i&st 
o>^@. ftamtta+eDflasftRcosttH^iiiz^o 50 
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a#ttaftfcya>a*Da*«*«>. sBot?6$i«t 
fiasiitici^**. *«a«>**a«*-* 
fcattosffrssaivcaasftau mscmu 

T\ ±ME1. 5 V-TKSEO va>flB7? % mSitSS 
O. 2mA/cm2(0£«aET?ft»«*1i-5^i:|Cj:o 

ftfeycottfpsa^-rs. 

[0 0 1 5] *XnCD*«lffXZ»|»TMt, IEJMI 

sait. o^yjEaturiEfiatoaajt (Aaa^s 

•a/jEa»fDS») £0. 8 8±1. 05fe)R±:ft*J:3 

i-«*safi£-r*. iEftaaaibA«i iu±a>t<Df*. ± 

tz. fl«81*/J^<Ltft, jE©fii§fiJ±A<0. 8 

£-r£ e c*u*. aya*tt*3t»ai=»tv tiaaa 

jEftas«Jt*<i. o^asirft^^^i^aa^a^-r* 

**7k««a— *«ai^fct^TaitaH^*3Ki>jE 
aaaait o . * 8 tt± 1 . o*skd«^ mzUL<m 

Tfc'rV K3-f hOffffll*Bto£:h/Cl*ftl\, 

[001 6] **McD3f*««a-*a7fe-ei*, 3Eaa 

ttMl^ttflEaL i i+x Mn2-x 04 (x >0) T*^£*t£ 

■9--<^;n#tttajfeaai:a>/<v>x* € fcyajEft 

cfc^asisj^s o*yffl^5*i^fcit^x(D(i*o. i ui 
jto. 1 5JUT<t-r^cttiT*^i>o «fey*-f^ 

to. ca>a^/w >yo>«s. 

£CD^tt£ 1 OOw't%tLf:«S(D1 w t %£L_t8w 

t %vLTti-&z:t&v£&o aa>xaan a cRL<K 

[OOI 7 ] 

y^>>A7>#>aftaiba«jEaaaa& LtrjEa 
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t&tt i-f £ Z t iz & o TflUKT h Z t *<T- £ 
[0O1 8] JEW*. IE&;^MT*fe&y ^A^ >;tf 

- Lfcft^diM * ;n»tt#n±-r <& <t 

TtlftLfci^L ii +x Mn2- x 04 (x>0) T*a 
[0 0 19] Uf>Ai^:J:§7>^>^ hCDSJft 

4b-r«&^5 tO-efc^o Ltztf^X. Ijftfld (JilS 
TI*A»fcfca>£fc*. irC***. 'J ^O A<DS&fiJ£- 20 

O. IJSLtO. 1 5\clTt-t%Zt^m^Ll\ 
[0 0 2 0] fcfe. *BJ&5£L i i+x M n 2-x CUT'S £*l 

cnsiEasttJtiwjBi** 
hx Mn 2 -x cur*. »ffta>xaic33i^r^Rra«ic^i: 

L i i+x M n 2-x 04+ 6 (0<<5^0. 5) -C8£*l&tj 

[002 1 ] 7>#>^h$'JfWII«aftLfc 
Xtf*;Ufl|$fiL i 1+x Mn 2 -x 04 1*. X3? 

*S*LfcSL *«*fc*LM*M**Tf. 800-9 0 40 

otrettrtu cc-egtigu^OAi-^-f £ 

— &lf?>#><D^;U£ (Mn02/L i2COa) $4 
^iSllt^C^Cct^r, MSLii + xMn2-x O4T' 

«**i4'jf o a-* >#>a$afta»a-r * c t *<t- 

l*K* + T?. 8 0 0-9 0 0lCT?ML C 50 



CT*5S^'J^^AfZ^-r^ffi^-7>^>(7>^E;Uii: (Mn 
(NO3) 2/L i NOa) $ 2y£ffit-?Z>ZklZ&*o 
T. fiAAL i i+x Mr>2-x O4T*S^*t^>'J^0A^> 

*r>aftafca«3tr*cfc*<"e**. 
[0022] 1a *rl sH»KT?a&*xtr*;u 

192iL i i+x Mn2-x 04f::S$Sl*$9attte« TE&0) 

-So sftKtt^-fecfcixaiattitT-saafjhto 

[0023] mar** ftasaxicy^^AtaK-tt 

aiciti:-c«a*JK*K«)S'<<ff«iLTjKfiE-r4wt 
y^^ASftK-ftan?******^!^ 

^7>«lB*a>%a<b^«a«riE(*. tr? 
^3— ^x. -— K/m-^x, ^□-^x§(D=i- 

a*#a^fc*tM*2ai2i±*a*L-cffl^*ci:3Si«-c 
[0024] jiasMitT!&«tt*tr»£e*$-&«« 

S^t^J«hLtN->f;i,-2-fcfP'J K>«<D* 

T^*xffl*»*fc*&tt«a«/W>5f*m\ **i 
1*. nasMit-cfeiKxttftoKsviceBr^afl: 

[0025] ffiffl-rsct^-essTkssttK^f^i*. 

^ -t2;un— xx— T-;u»co»BlA^if -tib 
^4>T*t-b;uP— xx— A**C:§t££^ 

[00 2 6] -fe/un— xx— xyu^Stfliih Ltli, -fe;u 

P~XX— ^f;u^fdi^(D^- K U ^AJt. T>^E — OA 
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Xi-fJl/<!: LX\t. m?Ll£* * ^Hz;UP — X. 
;u-fe;up— x. ^>v;ut;un-x, h 'J x^;Hr;un 

p— 2>;u?tf*i'X5 1 JU-fe;up— x. rs-/x^;u-tz 
;UP— X. fcJ:l/t*vif;H2;i/P- x^a><9Vu— ^ 

& 0 teas. ^Htotynotpx-teit&to&mv&zt^ 
[0027] sm^ii&^Tv^xm&mmt. x^u io 

^X. ^PP^U^zfA^^^^X. ^;U^^r^>^tt 

[0028] e«*j££*a$/w>$ra>ai*. tss 
^svs>hBtm*tntm^u>^ta>^n (matt) 20 

£ 1 0 0 w t %t LtzWiSlZ^ 1 w t %£L±8 w t %£L 
Il^Ot4oTL*^&t*y, 8wt% 

Jiaa>«ia*<**<tty. 
[0029] #fc\ aa*itKax£*u amssw 

&£&l^<t Ud^&A^. fiatt*i 00wt% 
t Lfc«*, TkSSttJ&fl^O)*!** O. 3wt%lU±4 
wt%ttTtt*0*«L<. AtftttSttttJK 30 

JiE^AS5^-T^XS»SI«(Z>*l*. O. 5wt%Jil± 
4 w t %&T t^f Ztotfrniz Ll\ 

[00 30] *5SW<DSMc««s#— *«*t?i*. iEfiS 
^SJt (liat&ftgfi/iEat&fa^i) jo. 8&± 

& e 3EflfiJ:tfftaa)IMttlt S«>0)M, jES 
<fc XSnmStt £ ^X LtM £ *i 4 jEffi-&#B 

o*ygftu, a»»jo>ai$jt*s*M-r 40 

■9->^;HZOLNr. -t IB CO J: 7 (3. ^IUf>A^® 

ca>M£{t^&. BM£*5iEafcj:tfftaa>^#»a> 

jE« - *«jfe 2 1**11* <fc IV 

[003 1] ±E(DJ:3l3»rtS*tfcjEaj3i:tfmaiC 

ftg*-t*&-feAu-*(*. jEatfia^*»KL«»ja 50 



PFe. L i C I 04, L i CF3SO3, LiAsFe. 
L i N (CF3SO2) 2 S L i N (C2F5SO2) 2mt< 

[0O32] y?"»Att£SffStt«*as»l::l** » 

— k it**— k e-i/>*- 

— K vifi^- #*— K /^Ux^;urt — 

h>. ^>7/\*Ujb7^ h>^*<. SSttx— *r)Wtont 
tLtlifh7tKa77>, h7tKn 

$ > % X^U>^fy zi— ;Uv>j* f;n- 7JU«*tf-*L<? 

[0033] iCimttiUfJAUJiMN 

**ifc«»"ca**4x-6o*<»*L< 0 *fc. nm&tp 
to. 1 Mia±£r*G>A<»*L<. a«o>sf*«»a 

— *«*irfei\n*. 0. 2-1. 5Mtt40)A<Sb 
icff* LIS 

[OO 3 4] !5l±(Dta>*a*»*i:-r***«»*x 

ort, iEafc<fci;mair-tr/\ o u-^ *»s*i*«a(* 
^l. lEaxtttt&AtfftauMti*** &nt«=ar -5 ie 

[0 0 3 5] 

[KM] Jtis^ss^^ics^§-. n^fz. a«aL i 

i+xMn2-x04 (x>0) ■CS**L-5Xtf^;H8og'J5 1 

•>Aa^iMfc**iEasaitt LfciEafc. 

M»ttK£LfcJia&£Jfll*T. IE^a§§itA<o. 

8Kl±1. 0 5fe»tft4J:3l=«fiELfi:1 8 6 5 O^R 



I 



naB&l** iE$i;3r$3ff T?fc£> L i i+x M nn 04<Z> x 

[0 0 3 6] -£tz. jEftaMitA^-hlSIEfflntft* — 

TfclM- i Mn204*iEaa»ili:-r*-*«;fe*tt« 
«t LtftSLfc. C(01£««<&-a«,H!ll::oi*Tt 

ais^SLfco fit, ztit><bnfoM. its«a>- 

**B»?*-*«5fe.^fi»<t-9--r * M$f£ £^"f -<t£ 

[003 7] <HS£0q 1 > *jM6«0> &j£ 
^ L i 1.13 Mm. 87 04. L i i.os Mm. 95 04^S«fcl/L 
ii.ie Mm. 84 OAV&Ztl&X tf*;Miit'J 

O. 8JS1±1. 0;fe^<h&&cfc5lz«J&L*: 1 8 6 5 0 

siiz^-r 0 xamftfi. iEai o£sa2 o^s-tz/* 

b— £ 3 0£*>LT*#[e]U RIP-^01I(*4O 

[O O 3 8] lEffil OOJStoKt LXmi^tzL i 1.13 M 
n 1.87 04. L i i.os M n 1.95 04& J;t/L i i.ie M n 
1.84 04fi. Bffififtttl=ttl\ m^'J^^A^m^— 
K*fc-*>#>££«t/Uit (Mn02/L i2C0 3 ) T?Hr 
S9J^t3S^«fc3lcj1^Lfc^ Kfliftsft (2L/mi 

n) 8 50°CTM 2^rel!^^-r^-«t(^ckoT^# 

fee 

[0 0 3 9] jE®1 OOfESt'l*. £"T. ±E**t-F*i 

ai3 4 4li3lz, LT^&Hf»4 0SSSP 

^7l^J<t LT/K'J yvite-*)?^ (PVDF) CD 

t&*£N-/^U-2-fcfn »J K> (nmp) 

fci8«2 0 6iia (5*>pvdfi*i emaaj) *a 

OfcfMJLfc. htt(DIEfll1 0CD;*:££|£. i54 
mm. IJSOOmmiU IEa^**®tf>f?£ I*, ^ffi 
WlcfroTfc^fciafPSfiS!lSlzS^^. 98/im-i 

[0 0 4 0] ma2 0l*. LTMBfbJ< V7i 

-XMft (MCMB-6-2 8 : ^B5^fX<T5*;U 
a : ¥^Jeg6//m) SffltV ^mSiJt LT. jE«1 0 

tm«k* mm&\± it p vdfs. sm* iSTtSfls^ 

OMCMBCPVD F ^I^LNMPC^it^^t^- 
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X£i£/Bl^T. J?£l O/im0fl£%B{*0>i9Slca 
flu ttJftfft. ^UXLT. *>-h«CDfta2 0*ft»L 
fco htt0ft®2 0(D^#*li. ^5 6mm. 

5 2 0mmtU Jia^*tB<3l?£ f*. iEaHflL ^{® 

ttiwfr^risi^fciafpsaaasi-*-^*. 5 3^m~6 

oii. SSgffl-efe&p VD F0)ffl*«**jEHLfc2a 

io mo=bo>£ttmLtco f*if*ia)t«2 oicfctt&p v 

DF<D;1^H'&I*. matt OttK (MCMB) £$§5f 

(PVDF) irODSJf^^st) $1 OOwt%iLf; 
5wt%. 6 w t %t Lfco 

[o o 4 i ] jEai ocofiasisafc«fctffta2 o^mm 

*^Aa*»ft**TB5Mb**JU*a*U 2 0°C(D 
20 ;£&T. IEaoii^f*±RgmS4. 3V-TI&BEE3. 

Stm* t± & z t \z cfc o r lEafc j= tf *aa>-y-> zfju&tz 
otiii^MLt, jEai ofccttfma2 oois^Q 

[00 4 2] -fe/^L/— ^ 3 Ol^. tf'JX^UVCDffifcg'Jt 

KB^ffll^ -tI2]Ean 0tfi«2 0i:Sf*vftLll 

30 *-&r»@L. p-iWtiftAotLfc, ma»4 

0 OTffil^lfeJSft 7 0 Xf>UX8fl)ta 
3j 5 0 IziiRJrt L. t^Sll U-K2 1 5 0 IZ 

> LtzmS^mz. L i P Fe^ 1 M<7>ilJg-C>g 

**»ciEa«i^6 1 ^wk**lt^**6 os. m?feft 

[0 0 4 3] jEaSttKI-L i i.ia Mm.87 Oa 

(C. L i i.os Mm. 95 O4$-ffll^fct0)SllJ£^l 1 — 2 
<D— aB&. L M.16 Mm. 84 OA^mi^tz'bO^mVS. 

K»*1tL\ #zXia>0)tO)lllttl8ft&J:tfHim 
50 **t*»*lcfcl+4SII8±a>±H^:fflS*3h,*6 0°CCD 
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T\ 1 mA/cm2(D^a^T*3tm^iiima4. 2V$ 

coo 4 4] nmn-y-j <? )\sumz&'oT>£i!btz. *- 



(1 



xi 0 0%) 1 l-^-f o 

[0 0 4 5] 

[Si ] 

fi&S&t&J : PVDF 







(wtX) 




(mAh/g) 


(%) 


2USM1-1 


L i i. 1 3 M n i . 87 O4 


5 


0.97 


84. 7 


76. 8 


6 


0.86 


8 0.3 


7 9.5 


HJSW1-2 


L i 1. 00M n 1. es O4 


5 


0.94 


9 2.8 


6 1.5 


6 


0.8 3 


8 8.9 


6 2.5 


nmmi-3 


Liu 1 «M n 1 . 84 0 4 


5 


0.9 3 


5 7.2 


8 3.9 


6 


0.8 6 


5 6.8 


8 5.3 



[ O O 4 6 ] <tt&m 1 > *J£««<D=*W,H&I*. jE« 

y % iEftasMits. ±is^ti^anco 1 . o 

iSctLfce iEttSlkltlCL i 1.13 Mm. 87 CU^JtH^jE 

M«Jt*i. o tt±t If -1 

<D=2kStt« L i 1.13 Mm. 87 O4 SfilUjEfiSSfiJt 

<h L. ^ blCL i 1.05 Mm. 95 CU £ ffll^IEfiSISfiii 30 



?fe. L i 1.16 Mm.84 04*jT?l*jEfiffiMJtrt<1 . 0 

[0047] ftzatasLt, ussen <D«*ttH« 

[0 0 4 8] 

[i2] 

fkm&mm : pvdf 







(wt%) 




(mAh/g) 


(%) 


JtlRtfJ 1 - 1 


L i 1. 13M n 1. 87 O 4 


5 


1.18 


9 0.5 


6 9.1 


6 


1.23 


9 0.0 


6 8.0 


tfci£#I 1 — 2 


L i 1. laMn 1. J? 0 4 


5 


0. 6 4 


7 7.4 


7. 7 




6 


0.7 3 


7 9.6 


2 8.9 


uotm 1-3 


Li1.05Mn1.ssO4 


5 


1.30 


9 9.6 


5 3.0 


6 


1.29 


9 8.4 


5 4.7 


£t«8fc#J 1-4 


Lit. ieM n 1. 84 0 « 


5 


1.33 


6 0.7 


8 0.3 


6 


1.42 


6 0. 1 


8 1.2 



[004 9] <itR«2> *tt««<&-*«afei*. KftHibM«. jEasttHt Ltz-$&?sn*tbio Li 
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[0050] ur. Xlfeftli 0>J|££!^Hl 

[005 1 ] 
[S3] 

fffif : PVD F 







(wt %) 


EJUHHUt 


(mAh/g) 


(%) 


tmm 2 - 1 


L i M112 O4 


5 


0.9 5 


94.8 


53.8 


6 


0. 87 


9 0.9 


54.2 


JtKM 2-2 


LiMnzO* 


5 


1.31 


10 3 


5 0.3 


6 


1.39 


10 2 


5 1.2 



[0052] <mmw2> *nmmit. &mmmmt l 
•jf> (pvdf) fl>«t>yi=. **tt»»^t^a=f 20 

hU^idl (CMCNa) 'ifrJ&^AX7?79x£ 
"tv<?7s (SBR) £/fil*fc 0 CMCNafecfc^SBR 

a>»a^*r*a>ffi^»*£jgaFi*-c\ a*a>=#«?fts 

JiiEttB-e**0. 8£l±1. 0 5fe«i:**«*:dl3«a 30 

t. »«s«i a>«^trac. Mftiby v^x— 

(MCMB) COMCMB^ CMCN 

a±:SBR (JSRg) £(DS*7X»#*l::#ik*1± 
T\ ^-X httOtaS»SSfcc ft«^*t(*. CMC 
NafecktfSBROS^ (;tSlJT'fc£7X£Rfc < SAO 
OfiS-^-tt-FtLO. 3wt%~5wt%. 0. 5wt% 



-4wt%Ogl (MCMB, CMCNa. SBRO 

1 o o w t %<h Lfcii^r : JsrFBflO r*^ 

i!£i±T. 1 oaa<ota>aaufc. 

[0 0 5 3] **l.^*WDftS^*t*. ^X&£ 

«L ^uxit, i/-h«<Di oasicDfta^fEigL 

fee httO)fiaa>*#*l*. g5 6mm, 1^52 

^mz'ir^T&^tztkiumm.m&iz&'Jz^ 53 

jim~7 O jfrnOWNDBrSfft Lfr 0 fcfc* Ml** S 
ttKt LT L i 1.13 M n 1.87 04* ffll^T* XHM 1 

»ae*it^^-r*Lti5aiEiBBB-efc*o. sisLti.'o 
*w=fcy. 3Ea. fta*»<ffia>«iflti*jtjs«i 

[0 0 5 4] §z»MLt, SUfiWl 0>J|«£MS 

i/M«»***«>fco s-nafewaojEajsiftKfefcy 

[0 0 5 5] 
[£4] 



a 
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ZEUfS&H : Lit. nMni.nO* 





(wt%) 




(mAh/g) 




CM CN a 


SBR 


*J60J2 


0. 3 


0. 5 


0 . 9 7 


8 7. 3 


7 9. 8 


0. 3 


1. 5 


0 . 8 5 


8 2. 3 


9 1. 3 


0. 5 


0. 5 


0 . 9 5 


8 8. 3 


8 5.6 , 


0. 5 


1. 5 


0 . 8 2 


7 9. 4 


9 3.2 


1 


1 


0 . 9 1 


8 2. 3 


9 0. 8 


1 


2 


0.9 5 


8 6.8 


88. 5 


1 


4 


0. 87 


7 9.8 


9 2.0 


2 


4 


0.9 0 


8 2. i 


9 0.3 


4 


4 


0.8 8 


7 8.5 


9 2.8 


5 


4 


0.8 5 


73. 8 - 


9 1.6 



[ O 0 5 6 ] <Jt«0fl 3 > *JtR«(D " . HJfi 

« 2 (D ~ LT. iEffi£»jf <&JIJI£mfii^tt 

^i<7>^iJl<h<7>ll&£^H£1*£z<t:lc£ y % lEms^a 

2i:Hi:fl|fiEi:Lfc. &*>\ «»»tft4«$/W>y 
0) C M C N a fc«fctf S B R<Dfla-&»*a)i3$**3ES 



[0 0 5 7] ftz*ta»Lt, SJfcflll 0>»*£Sra 

[0 0 5 8] 

lEffiffifeM : Lii. uMiii.nOi 





(wt%) 




(mAh/g) 


(%) 


CMCNa 


SBR 




0. 3 


i. 5 


1.2 9 


9 2. 1 


7 5.0 


0. 5 


0. 5 


i; 44 


9 3.7 


7 6.2 


0. 5 


1 . 5 


1.29 


9 0.5 


7 5.3 


1 


1 


1.3 2 


9 1.5 


78. 6 


1 


2 


1.45 


9 2.4 


8 2.4 


1 


4 


1.24 


9 1.1 


8 0.3 


2 


4 


1.23 


9 0.9 


84. 3 


4 


4 


i . i 2 


9 0.0 


84. 0 



[0059] <ttK«4> *Jtt««<D-*«J6l*. Sllfi Ik*. ±IH2Stt©snc7>o. 8*iStlfcr*t*Tfft 
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<7>CMCN a fc<fctf SBR<D©a£#*0)ie£-fi£^M 

[0060] lt\ mMmMB&'Stmis 



[006 1 ] 
[$6] 

lEtilSfeH : Li1.13Mri1.17O4 





Aa£*ffJMd 
(wt%) 




(mAh/g) 


(%) 




CMCNa 


S BR 










0. 3 


1. 5 


0.7 3 


7 8.7 


3 6.1 


Jt««4 


0. 5 


1. 5 


0.6 3 


7 6,5 


17.7 




1 


2 


0.7 0 


7 5.3 


3 3.8 



[0 0 6 2] <HS60!L lk««a>— *«5fe(D-9--r^^ 

#r*R»i::oi\T»firi-£. «i £82 ct^jut^ 

£0 [^CiE^SI^ML 11.13 Mnu7 04$ffl^fer* 
■*tfc?t, iEfiffi#SitA<aiE«SS<DO. 8£L_t 20 
1. 0*i*i:&-BSei6«li - 1 £>— jE^MI^ 
Sit AM. oJU-tOttKfill -1 O-^m^fefc^l/O. 

« 1 - 1 <D - *«5ftA^ J±S#J 1 - 1 . 1-2 CD-^m 

1 -2<i:J±3g#Jl -3. Sllfefflh -3£]fc««1 -4i 

fl 1 - 2 4 1-3 0>z::&V%a^ft<Xl^>tE&¥£7F 

[0 0 6 3] *fc, fta»»*J£a^/W 30 

**jt-<*. iE»as*a:A<ffljE«sHrtiw&*a4fz^ 
a5(c^-nt««3fcj:tfiEfta8*tt:^o. s^^ico 

1. o**tft«j:5iz«ia-r*zt*<. 

[0 0 6 4] 3Eas«m-<?fc*xe*;uflljfty^ 40 

^ L i 1. 13 M n i.87 O4. L i 1.05 Mm. 95 O4L i 1. 16 
Mm. 84 O4T*8£:ft&y^0AV>#>^^tfe£ 

Jfll*fcaiKttl - 1 . 1-2. 1 -3<7>t^-rtLO-^m 

^>#>«^^r h^lSLtt^t^L i Mn2 

04*jiL\fciktt«2-i a>-*m*<feut. 3^ftm# 



[006 5] &_t<Z> 2 jftfr L i i+x M n 2-x O 

4 (x>o) T?as*i«xe*^a3fta>u^^A"7># 

>a«IK4b1ft»jEaSMK^: U jEfla8*J£*0. 8 

L i i + x Mn2-x 04-C8^tti>X bf^^attU^^A? 

xoa0att«3aa>y?^A7>#>a«ifcib«&* 
*t*niEa*aitc=ffli^f=*a«i - 1 . 1-2. 1 - 

**3SiE&ffl*i:-r*Ci:*<M*Ll^i:A<ltBT?#4 0 

c<DSKiCcfc4xtf. «dE*ictei+*xo>af*. o. 1 & 

±0. 1 5JaT£*-S©rt<a*Ll*C£j5<itB-e*5. 

[0066] aaiz. naisflHHoantfBA^asa 

tt't&o HCiEaSttKL i 1.13 Mm. 87 CU^fiHV 
i t fz]E»a**ltA<ait«5HI=ft*StJ6« 1-1(0" 

««at*a«2a>-*«atttt«-r*fc. na$£3f 

«l2(D:i3fc«;fert<. PVDFSfflW:SIMI1-10)Z 
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[O O 6 7] 

* U Al^-t'lS LfrX tf *;u«3t »J ^ 



i o 
4 o 

7 o 



iE^ 20 30:t^U-^ 
UMi* 5 O : BJftffi- 60:I 
$&«§<* 



10 
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(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 
(57)Abstract* 

PROBLEM TO BE SOLVED* To provide an inexpensive nonaqueous electrolyte 
secondary battery having a good cycle characteristic, in particular, a good cycle 
characteristic during use at high temperatures. 

SOLUTION* In relation to this nonaqueous electrolyte secondary battery utilizing 
storage and release of lithium, the battery is so structured that a positive electrode that 
contains, as a positive electrode active material, a lithium- manganese composite oxide 
having a spinel structure expressed by a composition formula Lil+xMn2-x04 (x>0) and 



is formed by binding the lithium-manganese composite oxide with a positive electrode 
binder, and a negative electrode that contains, as a negative electrode active material, a 
carbon material capable of storing and releasing lithium, and is formed by binding the 
carbon material with a negative electrode binder are provided, and the capacity ratio of 
the positive electrode to the negative electrode (saturated capacity of the negative 
electrode/saturated capacity of the positive electrode) is set equal to or more than 0.8 
and less than 1.0. 



